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COMPLETE SPECIFICATION 
Rivets and Riveting 



AW, North American Aviation, Inc., 
a corporation duly organized under the 
Jaws of the State of Delaware, United 
States of America, of 5601 West Imperial 
5 Highway, Ingle wood, State of California, 
United States of America, do hereby 
declare the nature of this invention and 
in what manner the same is to be per- 
formed, to be particularly described and 
10 ascertained in and by the following* state- 
ment : — 

The present invention relates generally 
to rivets or rivet-like members for con- 
necting- plates or sheet metal in a manner 

15 capable of withstanding 1 high shear strains 
and considerable tension loads and hav- 
ing many practical advantages over the 
use of bolts and lock nuts as a replacement 
for tLe less resistant upse-ttable rivets now 

20 in common use, and the invention 
includes not only an improved form of 
such high shear resistant rivets or rivet- 
like members, but also the process and 
setting means therefor, through the use 

25 of which certain practical advantages may 
result as hereinafter set forth. 

The invention and its advantages in 
practical use may be better understood and 
more thoroughly appreciated in the course 

30 of the following description in detail 
thereof with reference to the accompany- 
ing drawing's, the latter forming a part 
of this specification. 
In the drawings : 

35 Fig. 1 is an elevation of the non- 
upset table rivet pin. 

lag. 2 is a longitudinal sectional 
view through the malleable, upsettable 
collar. 

40 Fig. 3 is a vertical sectional view 
through a riveted connection as it appears 
in use. 

Figs. 4 and 5 are vertical sectional 
views illustrating the rivet and adjacent 
45 portions of the setting tool, respectively 
in starting position and at the completion 
of the rivet setting. 

Figs. 6 and 7 are respectively similar 
views of Figs. 4 and 5, with the setting 
50 tool adjusted to compensate for a less 
protuberant rivet pin. 

Figs. 8 and 9 are elevations of modified 
constructions of rivet pins. 

[Price 1/-] 
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Referring in more detail to the draw- 
ings, the invention is primarily interested 
in the type of rivet involving, for the con- 
nection of sheet metal or metallic plates, 
the upsetting of cold metal by a single 
operation or repeated blows, such for 
example as rivets of aluminum alloy hav- 
ing comparatively low resistance to high 
shearing stresses. It is common practice 
dictated by high shear loads to utilize in 
place of such malleable or cold upsettable 
rivets, bolts, washers and self -locking 
nuts, and the present invention provides 
for a practical and advantageous sub- 
stitute for such bolts and their accessories, 
its advantages including reduction both in 
cost and weight, and time required for 
assembly. 

The present invention proposes the iise 
of a rigid alloy steel pin 10 as seen in Fig. 
" 1 for snugly intern tt in g preformed open- 
ings bored, or otherwise, through the 76 
plates or sheet metal sections 11 and 12 as 
in Fig. 3, the pin having a preformed head 
10a at one end and being too hard to be 
readily upsettable itself , and retained by 
a malleable collar lo as seen in Figs. 2 and 
3 which is hammered or pressed into an 
annular groove 14 of the pin which is 
formed in respect to its dome-like free end 
15 so that a shearing edge 16 surrounds 
said end 15. It will be particularly noted 
that the shearing edge 16, according to 
the manner in which the collar is com- 
pressed or upset into the groove 14, con- 
stitutes the axial as well as the diametrical 
limit of the compressed collar, so that the 
latter when in position forms a work 
engaging abutment and has an outer 
conical surface 17 adjacent to the pin end 
15 which is flush therewith and tangent 
thereto. 

The foregoing is all plainly to be seen 
in Figs. 1, 2 and 3 and in Figs. 4 and 5 
it will be noted that for setting the rivet 
a buck IS is employed, having an axial 
bore 19 of a diameter approximately that 100 
of the rivet pin 10, and having j at the 
lower end of bore 19, a flared portion 20 
to form, at its working extremity, a 
tapered collar compressing surface. 

Since buck pressure is desirable only to 105 
the extent of movement of the lower end 
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of its bore 19 into cooperative relation 
with tlie rivet piu shearing edge 16, the 
buck IS may be advantageously uiilized 
■with an axially adjustable surrounding 
6 sleeve 21 to tlius engage the work and 
effect a desirable limitation of buck move- 
ment toward the work, adjustment of said 
sleeve* hemp; ]>!ainly indicated in Figs. 4 
to 7 inclusive and being dependent upon 

10 the length of the ]>in projecting at one 
side of the work and thus upon the thick- 
ness of the connected plates or sheet metal 
sections 11 and 12. 

It is to be understood, however, that 

15 the sleeve 21 may be eliminated or the 
sleeve 21 and buck 18 may be integral and 
therefore fixed with relation to each 
other. 

The buck 38 serves to compress the 

20 collar 13 into the rivet pin groove 14, in 
the manner fully shown in Figs. 4 to 7 
inclusive, and if, on account of thickness 
of the connected plates, as shown at 22 
and 2-j in Figs, (i and 7, the rivet pin pro- 

25 jects there beyond to a distance less than 
the length of the collar 13, the shearing 
edge 16 of the- end of the pin will in 
cooperation with the lower end of the bore 
of the buck, pinch and shear oil the excess 

80 metal of the collar in Ihe form of a ring, 
within the bore of the buck, as plainly seen 
at 2(3 in Fig. 7. The rings 2<> pinched off 
or sheared from the collars are discharged 
through the bore 19. 

35 Thus the rivet as a whole presents a 
connection which is not only effective and 
efficient along the lines previously set 
forth, as well as one which may be readily 
and easily formed, but also one w^hich may 

40 be readily punched out by any suitable 
means after removal of its retaining 
collar. 

Fig. 8 shows a rivet pin 24 with a flar- 
ing head 10a and a circumferential groove 
45 14 adjacent opposite ends. The shearing 
edge 2> is ca pp ed. "by a c on i cal "e nd 27. 
Fig. 9 shows a similar construction, 
except that the end is a truncated 
cone 28. 

50 la. all of the forms herein, it is preferred 
that the diameter of the cutting edge 10 
or 25 shall be slightly smaller than the 
diameter of the shank 10 or 24, such as 
two thousandths, in order that the rivet 

55 pin may be inserted in alined plate open- 
ing with a light drive fit without scoring 
the shearing edge 16 or 25. 

While we have illustrated and described 
what w r e now regard as the preferred 

60 embodiment of our invention, the con- 
struction is, of course, subject to modifica- 
tions without departing from our inven- 
tion. We, therefore, do not. wish to 
restrict ourselves to the particular- form of 

65 construction illustrated and described, but 



desire to avail ourself of all modifications 
tbat may fall within the scope of the 
appended claims. 

Having now particularly described and 
ascertained the nature of our said inven- 70 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is: — 

1. The method (if applying a head lo ;i 
securing pin having an annular groove and 75 
a shearing edge, comprising placing a 
malleable collar around the grooved por- 
tion of said pin, compressing said collar 
into the groove, and shearing off excess 
material thereof against said shearing 80 
edge. 

2. The method as claimed in claim 1, 
wherein the compressing and shearing- 
operations are effected in a single 
movement of the material of the collar 85 
into the groove and against the shearing 
edge. 

: J. A hip-h shear load sustaining rivet 
with a rigid non-upsettabJe rivet pin hav- 
ing an enlarged head at one end of the 90 
body portion of the pin, iuchidi ng an 
annular groove adjacent the opposite end 
of the pm, the groove being confined by 
an annular shearing edge and a malleable 
collar around the pin upset into the 95 
groove, and presenting an outer surface 
tangent to the end of the rivet pin opposite 
the formed head thereof. 

4. A rigid non-upsettable rivet pin for a 
rivet as claimed in claim o, wherein the 100 
diameter of the shearing edge is slight ly 
smaller than, the diameter of the body 
portion of the pin. 

5. A high shear load sustaining rivet, 

as claimed in claim ?#, in which the 105 
malleable collar upset into the groove 
terminates laterally and longitudinally 
Hush with the shearing* edge of the rivet 
pin. 

G . A high shear loa d s u s t a inin g rivet, 1 10 
as claimed in any of claims 3 to 5, in com- 
bination with means for compressing the 
collar into the groove, said means com- 
prising a buck provided with a bore which 
terminates in a Waring surface adapted to 115 
compress the collar, the bore being of 
substantially the diameter of the pin. 

7. A high shear load sustaining rivet, 
as claimed in claim 8, in. which the bore 
and ilaring surface at the end thereof is 120 
adapted to cooperate with the shearing 
edge of the rivet element to pinch oil' 
excessive material of the collar against 

the shearing edge. 

8. A process of applying a rivet, sub- 125 
stautially as described, and for the 
purpose set forth. 

9. A hiffh shear load sustaining rivet, 
substantially as described and shown, and 

for the purpose set forth. 130 



For the Applicant, 
FRANK B. DEHN & CO., 
Dated this Gth day of August, 1943. Chartered Patent Agents, 

Kmgsway House, 
103, Kingsway, London, W.C.2. 
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